The wave functions, calculated by the method described in a preceding article, are used for the evaluation of the r-centroids relative to the 1 -0 transition of the X state. By means of experimental line intensities, it is shown that in the expansion of the electric dipole moment, the quadratic and higher terms are not negligible.
Introduction
The intensity of an emitted line is given by the formula 1 
IJ = CP1 vj R 2
where C is a constant, Pt the population in the initial state, Vj the frequency of the transition from the superior (V,/+ 1) to the inferior (V', 7) levels, expressed in wave numbers, R the matrix element for the transition. We have to calculate the r-centroids from the wave function curves plotted, as explained in a former article, with the help of an analogue computer 3 . The different terms of the electric dipole moment will be determined afterwards by means of the measured intensities.
Determination of the r-Centroids
The values of the wave functions are required for the evaluation of the r-centroids. Therefore, they are read on the plotted curves by means of a coordinograph. In order to have a good precision, we give to the abscissae increments of 2 mm, which correspond to Ar -0.00918 Ä. Tables 1 and 2 give the values of W needed in this paper, corresponding to y = 0 w'ith 7^7^11, and v = 1 with 8^7^ 12, respectively.
For the calculation of the r-centroids relative to the 1 -0 infrared emission band, we put (the wave functions being not normalized)
Vi where t/ = l, v" = 0. /, corresponding to the final state, varies from 7 to 11. As M will be expanded up to the fourth order, k takes integer values from 0 to 4. This formula permits us to calculate, with the help of an IBM 1620 computer, the r-centroids from the values of the wave functions. The results are listed in Table 3 .
Evaluation of the Initial State Populations
The population of a level characterized by v and / + 1 is given by Boltzmann's formula 1 P1 = ^{2(7 + 1) +1} exp{-C^ + ^/^r} where Ev and Er represent the vibrational and rotational energies, respectively, K is Boltzmann's constant, T the absolute temperature, A a constant.
For a given band, and at constant temperature, the rotational state sum as well as Ev and Table 4 , have been carried out at various temperatures by CHEVALEYRE 4 ' 5 . A monochromator fitted with a lead sulfide photocell was used, after being calibrated against a tungsten ribbon standard lamp. The precision is better than 1%.
We have then
where D is a constant. For a given band, the r-centroids remain constant, but the second member changes with the temperature. Table 4 shows that the number of equations like Eq. (1) is 5, whereas there are only (n + 1) homogeneous unknowns Mk/D. 
Calculation of the Terms of the Electric Dipole Moment
Let X be the column matrix The system to be solved has the following form 6 UX = V where U is a rectangular matrix having in general more rows than columns. This system becomes a Table 3 . Values of the r-centroids for the 1 -0 band of the X state. When we supply the computer program, based on the Gauss' method, with the elements of the square matrix U T U and the second member U T V, we obtain the values of the unknowns. These, in turn, permit us to evaluate the residuals d, namely the differences between the five calculated first members of Eq. (.1) and the "measured" second members.
In order to estimate the influence of the degree of the polynomial representing the electric dipole moment on the precision of the results, we allowed n to take values from 1 to 4. Table 5 shows that the sum of the squares of the residuals decreases with increasing n, and the error is comparatively large if a first order expansion is retained. The best results are thus obtained with n = 4, whatever the temperature may be. The precision is better than 4% in this case. Table 6 gives the relative values of the corresponding dipole moment terms, averaged over the temperature range under consideration. 
Summary
For the plotting of the potential energy curves relative to the HF molecule, we have taken into account the vibration-rotation interaction term. The Schrödinger equation has been solved from these curves by an analogue computation method, which permitted us to calculate the matrix elements of the 1 -0 transition belonging to the X state. Comparison of experimental line intensities with their theoretical values results in the fact that the different terms of the electric moment expansion are of the same order of magnitude. There is thus electrical anharmonicity for the involved transition of hydrogen fluoride, and the dipole moment does not vary linearly with the internuclear distance.
The proposed method gives a fourth-order representation of the dipole moment. It is obviously possible to increase the number of expansion terms without prohibitive complication, when experimental line intensities are available.
